In a recent paper ͓1͔, Nouri considers the mapping of the three-dimensional hydrogen atom into a four-dimensional harmonic oscillator, and proposes that the Wigner function for the hydrogen atom may be simply derived via this mapping. We contend that this is not a practicable procedure.
In the following, we deepen our contention by first giving a brief overview of the connection between the hydrogen atom and the four-dimensional oscillator. We then show that the procedure used by Nouri to derive his Wigner function is incomplete, and hence that the form of his function is incorrect. Finally, we make comparisons with the proper Wigner function for the ground state of the hydrogen atom, as previously determined by us ͓2͔.
As emphasized by Nouri, the connection between the Schrödinger equation for a hydrogenlike atom,
and the equation for a four-dimensional harmonic oscillator,
has been studied by several authors ͓3͔. It is based on the Kustaanheimo-Stiefel ͑KS͒ transformation ͓4͔, .
͑5͒
Direct evaluation of ٌ 4 2 , under the assumption that only depends on (u 1 ,u 2 ,u 3 ,u 4 ) through the bilinear combinations on the right-hand side of Eq. ͑3͒, gives that
Hence, left multiplication of Eq. ͑1͒ by 4r yields Eq. ͑2͒. The KS transformation has been classified as a diastrophical canonical transformation by Gracia-Bondía ͓5͔, that is, a canonical tranformation, which increases the number of coordinates. The transformation of the linear momenta is obtained from the differential mapping,
where w is a ''dummy coordinate'' with the incomplete differential dw. We get
For the relations ͑3͒ and ͑8͒ to define a caconical transformation, Poisson brackets must be independent of the phasespace coordinates in which they are evaluated. 
where p 2 is given by
But now it follows from Eq. ͑8͒ that we may also write
Hence, the expression for W 0,0,0,0 does not obey the constraint ͑10͒. W 0,0,0,0 is consequently not a proper hydrogenic Wigner function. We stress that it is not sufficient to simply neglect the contribution from p w in the expression for W 0,0,0,0 . The fatal point is that the constraint p w ϭ0 is absent in the expression ͑13͒, from which W 0,0,0,0 was evaluated.
To derive an expression for the Wigner function with the constraint ͑10͒ taken into account at every step is probably a very complicated matter. But even if it may be accomplished, the transformation of the result to three space is not at all simple. As clearly demonstrated in a recent article by Curtright et al. ͓6͔ , the transformation of a Wigner function under a canonical transformation involves the generating function for the transformation in a very complicated manner.
The proper Wigner function for the hydrogen-atom ground state was determined by us several years ago ͓2͔. It is a function of r, p, and u, where r and p are the magnitudes of the position and momentum vectors r and p, respectively, and u is the angle between them. The detailed characteristics of the Wigner function were described in ͓2͔. Figure 1 shows the radial distribution function F 1s (r,p), obtained by integrating over the angle u. It is normalized such that
We note that there are phase-space regions in which F 1s (r,p) becomes negative. This is in contrast to the simple function ͑14͒, which is everywhere non-negative. We have presented similar figures for other atoms in ͓7͔.
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